Kinetic and structural aspects of reconstitution of phosphatidylcholine vesicles by dilution of phosphatidylcholine-sodium cholate mixed micelles.
Dilution of mixed micellar dispersions of egg phosphatidylcholine (PC) and sodium cholate beyond a critical value results in formation of cholate-containing PC vesicles. The structure of the resultant vesicles and some mechanistic aspects of this process have been investigated by the use of light scattering and nuclear magnetic resonance techniques. The main findings and conclusions are the following: Both the state of aggregation (micellar or vesicular) and the apparent equilibrium size distribution of micelles or vesicles obtained by dilution of the PC-cholate mixed micellar dispersions are a function of the cholate to PC molar ratio in the mixed aggregates (micelles or vesicles). When this effective ratio (Re) is higher than 0.4, the dispersion is micellar, and the size of the mixed micelles increases with decreasing Re; when Re less than 0.3, the dispersion is essentially vesicular, and the mean hydrodynamic radius of the vesicles is an increasing function of Re; in dispersions with 0.3 less than Re less than 0.4, mixed micelles and vesicles coexist. Addition of cholate to vesicular dispersions, to Re values below 0.3, results in vesicle size growth through a concentration-independent lipid-exchange mechanism. Addition of cholate to higher Re values results in micellization (solubilization) of the vesicles. On the other hand, dilution of vesicular dispersions does not affect the size of the vesicles. Apparent equilibration of a mixed micellar dispersion following dilution to Re values below 0.3 is slow (many hours). The overall process involves a series of three subsequent categories of steps: (i) a rapid (approximately 1-2 min) prevesiculation equilibration of micellar sizes.(ABSTRACT TRUNCATED AT 250 WORDS)